Abstract. Using more than 1600 nighttime profiles obtained by the Jet Propulsion Laboratory differential absorption lidars located at Table Mountain Facility (TMF,  34 .4ЊN) and Mauna Loa Observatory (MLO, 19.5ЊN) stratospheric ozone climatology is presented in this paper. These two systems have been providing high-resolution vertical profiles of ozone number density between 15 and 50 km for several nights a week since 1988 (TMF) and 1993 (MLO). The climatology presented here is typical of early night ozone values at both sites and typical of a low solar activity period for MLO. The observed seasonal and vertical structure of the ozone concentration at TMF is consistent with that typical of middle to subtropical latitudes. A clear annual cycle in opposite phases below and above the ozone concentration peak is observed. The observed winter maximum below the ozone peak is associated with a maximum day-to-day variability, typical of a dynamically driven lower stratosphere. The maximum concentration observed in summer above the ozone peak emphasizes the more dominant role of photochemistry. Unlike TMF, the ozone concentration observed at MLO tends to be higher during the summer months and lower during the winter months throughout the entire stratospheric ozone layer. Only a weak signature of the extratropical latitudes is observed near 19 -20 km, with a secondary maximum in late winter. The only large variability observed at MLO is in the lowermost stratosphere, which could be associated with the natural variability of the tropical tropopause.
Introduction
For almost 2 decades now a large fraction of atmospheric science research has focused on ozone and more general climatic change issues. Since the discovery of the Antarctic ozone hole in the early 1980s [Farman et al., 1985] , considerable progress has been made in the understanding of ozone depletion and its importance for the radiative balance of the atmosphere. However, large uncertainties remain, especially in the quantification of the more variable Arctic ozone hole and in the origin and magnitude of the recent ozone decline at high latitudes and midlatitudes Fioletov, 1995, 1997] . Three main reasons are responsible for such uncertainties. First, the role of heterogeneous chemistry and polar stratospheric clouds (PSCs) [e.g., Tolbert, 1996] has only recently been assessed and still holds considerable quantitative and qualitative gaps. Second, the transport and mixing of ozone and other trace constituents from the tropics into the higher latitudes [Brewer, 1949] is still far from being understood and accurately quantified. Specific regional processes such as the tropical upwelling part of the Brewer-Dobson circulation [Fahey et al., 1996] , the subtropical tropopause [Holton et al., 1995] , and the polar vortex edge [Schoeberl and Hartmann, 1991] are still under intensive investigation. Also, the role of large-scale mixing, caused by polar vortex filaments at midlatitude, has recently been emphasized [Orsolini, 1995] . Third, because of the too coarse grids and/or inaccurate diffusivities used, numerical models are still unable to reproduce processes at small scales where mixing is believed to be crucial [e.g., Edouard et al., 1996] .
It is therefore essential that a continuous and long-term global survey of the stratospheric ozone and its depleting substances be maintained. This is one of the main goals of the Network for Detection of Stratospheric Change (NDSC) [Kurylo and Solomon, 1990] , a network of ground-based observation stations spread out around the globe. As part of the NDSC, two differential absorption lidars (DIALs) are operated by the Jet Propulsion Laboratory (JPL), one since 1988 at Table Mountain Facility, California (TMF, 34.4ЊN, 117.7ЊW) , the other since 1993 at Mauna Loa Observatory, Hawaii (MLO, 19.5ЊN, 155.6ЊW) . These two ozone DIAL systems provide high-resolution vertical profiles of ozone number density (15-50 km) and temperature (15-90 km) . A temperature climatology at both of these NDSC sites has been recently published [Leblanc et al., 1998 ] and an earlier, pre-Pinatubo, 4-year ozone climatology has also been presented for TMF by McDermid [1993] . The updated 10-year ozone climatology at TMF and a new 6-year ozone climatology at MLO are presented in this paper. After a brief description of the instruments and data sets (section 2) the vertical and seasonal structure of nighttime ozone number density at both sites will be shown (section 3). These results will then be complemented with derived quantities such as the ozone column between the top of the profiles and 20 km altitude and the ozone mixing ratio (section 4). Mégie et al., 1977] has been commonly used in the past decade [e.g., Pelon et al., 1986; McDermid et al., 1990; McGee et al., 1991; McGee et al., 1997] . Laser radiation transmitted at two different wavelengths into the atmosphere is backscattered by molecules and particles in the atmosphere and collected by a telescope. In the DIAL method one wavelength is weakly absorbed by ozone (i.e., 308 nm), and the other is nonabsorbed (i.e., 353 nm). By comparing the vertical slope of the two returned signals the ozone number density can be deduced with a maximum precision near the ozone concentration peak (22-27 km). The method can utilize either Rayleigh scattering, when it is dominant compared to the aerosol scattering (i.e., at all times above ϳ30 km altitude and during volcanically quiescent periods in the lower atmosphere), or vibrational Raman scattering. The vibrational Raman signal is backscattered by nitrogen molecules, and the returned wavelengths are slightly shifted from the emitted wavelengths (i.e., 332 and 385 nm returned for 308 and 353 nm emitted, respectively).
Unlike the returned Rayleigh signal, the vibrational Raman signal is relatively insensitive to Mie scattering, making its use possible inside a potential stratospheric aerosol layer. Four receiving channels (all Rayleigh) are used in the JPL stratospheric DIAL system located at TMF [McDermid et al., 1990] . Six channels (four Rayleigh and two vibrational Raman) are used in a slightly improved system at MLO [McDermid et al., 1995a] . These two systems measure high-resolution profiles of nighttime ozone number density between 15 and 50 km. In the presence of strong aerosol loading, as, for example, after the Pinatubo eruption in 1991, the ozone can be measured at TMF only above the aerosol layer, which limits the bottom of the ozone profiles to altitudes of ϳ25-30 km.
The current instrumental vertical resolution for both systems is 300 m, but the TMF system was operated with a 600-m resolution until September 1994. During analysis the raw data are vertically filtered to reduce the instrumental noise. The resolution of the filter, the definition used to quantify the effect of filtering, is that commonly used for digital filters, i.e., equal to the inverse of the cutoff frequency of the filter. The vertical resolution is then equal to the smallest wavelength at which a vertical fluctuation has its amplitude halved after filtering. For the ozone profiles this resolution is almost 1 km near the ozone peak. It decreases to ϳ3 km at the bottom of the profiles and to 8 -10 km at the top of the profiles.
For a typical experiment the minimum instrumental error, which occurs at the ozone peak, is a few percent. This error increases to 10 -15% at the bottom of the profile (ϳ15 km) and increases to more than 40% above 45 km because of the combined reduction in the returned signal and the lower ozone concentration at these altitudes. No results for altitudes above 45 km will be discussed in this paper. The overall performance of the MLO system is slightly better than that at TMF, leading to smaller errors at the top of the ozone profiles. The entire TMF and MLO data sets have been recently reanalyzed using new ozone/temperature analysis software (LidAna version 4.00 for future reference). This new software contains several improvements compared to the previous one, including enhanced signal saturation correction, background correction, vertical filtering, and use of combined channels.
The routine measurement modes for both lidars are based upon the NDSC requirement for a long-term ozone survey. The usual measurements comprise an ϳ1.5-hour-(MLO) or 2-hour (TMF)-long data acquisition at the beginning of the night several times a week, weather and instrument permitting (the normal starting time is the end of astronomical twilight, which ensures that there is no sunlight falling on any part of the atmosphere sensed by the lidar). Additional full night measurements have been made in the past 3 years at given periods of the year to study the tidal signature in middle atmospheric temperatures [Leblanc et al., 1999] . However, to avoid any contamination by possible diurnal variations, only the profiles taken before 0800 UT at TMF and before 0930 UT at MLO (i.e., 2400 LT for both stations) have been selected to build this climatology. The data set from the full night campaigns will be used in the future for the study of the ozone diurnal variations. This temporal selection leaves more than 850 early night ozone profiles between January 1, 1989, and December 31, 1998, at TMF and more than 800 profiles between July 1, 1993, and June 30, 1999, at MLO. The upper stratospheric results at MLO are expected to be slightly affected by the 11-year solar cycle since the 1993-1999 period of measurement is nearly centered on the 1996 solar minimum, thus covering the half cycle of lowest activity.
The number of profiles selected for this study is summarized in Figure 1 . The density of measurements at MLO is higher than that at TMF because of better winter weather conditions and more full night campaigns. The large total number of profiles measured in October at MLO is due to the three full night campaigns held during at least 10 consecutive days in 1996, 1997, and 1998 . Most of the time the first two profiles (i.e., ϳ3-4 hours) of each of these full nights have been selected, explaining the observed large total number of measurements that month. This disparity is not expected to contami- nate significantly the climatological results since the minimum 40 profiles per month indicated already gives a good statistical base upon which to estimate the seasonal variability. The JPL lidars have participated in numerous intercomparison and validation exercises with nearly colocated and/or simultaneous measurements. The results of these campaigns have been extensively published and clearly indicate the quality of the lidar results [e.g., McDermid et al., 1995b McDermid et al., , 1996 Tsou et al., 1995; Planet et al., 1995; Baily et al., 1996; Bruhl et al., 1996; Froidevaux et al., 1996; Grant et al., 1998; McPeters et al., 1999] . Figure 2 shows two typical ozone profiles measured at TMF in late winter and midsummer together with their respective Ϯ1 measurement errors. As expected for midlatitudes, the ozone concentration peak is stronger and located lower in winter (5.5 ϫ 10 12 cm Ϫ3 at 23 km) than in summer (4.5 ϫ 10 12 cm Ϫ3 at 25-26 km). A thin strong peak (laminae) can be observed near 19 -20 km. In March these laminae can sometime peak at 6 -6.5 ϫ 10 12 cm Ϫ3 around and below 20 km (not shown here).
Results: Ozone Profiles
Figure 3 is similar to Figure 2 but for two typical profiles measured at MLO. Unlike TMF, there are no significant seasonal changes in the altitude of the ozone peak (5 ϫ 10 12 cm
Ϫ3
in summer and 4 -4.2 ϫ 10 12 cm Ϫ3 in winter near 24 -26 km). Also unlike TMF, the ozone concentration in the lower stratosphere is not significantly higher in winter than in summer. Instead, the all-winter profile tends to have lower values than the summer profile. This is consistent with a more photochemically and/or radiatively driven tropical ozone abundance, where the role of transport and mixing by the midlatitude and high-latitude planetary waves is much less significant [Randel et al., 1993, and references therein] . Still, there remains in Figure  3 a layer in the winter lower stratosphere where ozone appears to be slightly more abundant than in summer. This feature mimics the ozone seasonal variability observed at TMF ( Figure  2 ) at similar altitudes resulting from occasional winter midlatitude air mass intrusions (A. Hauchecorne, personal communication, 1999 ). This feature, however, does not prevail because of the day-to-day ozone variability and the instrumental errors.
All the selected ozone concentration profiles listed in Figure  1 have been interpolated to a 1-km vertical interval in order to homogenize the data set initially binned on either a 300 or 600 m instrumental grid. This operation reduces the magnitude of smaller vertical scale fluctuations, but these are not important for the climatological study presented in this paper. The 1989 -1998 (TMF) overall mean ozone number density was calculated as a function of altitude. The mean profile obtained is representative of an annual mean since the data distribution for each month is nearly identical (see Figure 1) . The deviations (in percent) from this quasi-annual mean have been plotted for each day of measurement in Figure 4 at four characteristic altitudes. The results are displayed in the form of a single composite year. The vertical bars indicate the 1 errors (in percent) associated with each data point. The thick shaded line is the filtered data for each day of the composite year when at least one measurement has been performed that day of the year. The filter scheme, a second-order polynomial fitted over a 65-day wide window, takes into account the quality of each measurement. This way, less weight is given to shorter and/or noisier experiments with larger error bars. As anticipated from individual profiles (e.g., Figure 2 ), the seasonal variations below and above the ozone peak (ϳ23 km) are inverted. At 30 and 44 km the maximum occurs in late summer, and the minimum occurs in winter, consistent with a radiatively driven ozone abundance. At 18 and 21 km the maximum occurs in late winter/early spring, and the minimum occurs in late summer, typical of a dynamically driven winter lower stratosphere, where polar and midlatitude relatively rich ozone air masses frequently intrude into subtropical latitudes such as that of Table Mountain (34.4ЊN ). The magnitude of the winter peak to the summer peak variation is discussed later in this paper. The natural variability indicated by the magnitude of the deviations is much higher in the dynamically driven region (frequently as much as Ϯ50% at 18 km). It is much weaker at 30 km, the region where the radiative effects are dominant. At 44 km the large error bars do not allow unequivocal conclusions, but the apparent low variability seems consistent with the observed low variability at 30 km. Figure 5 is similar to Figure 4 but for the 1993-1999 period at MLO. The opposing characters of the ozone seasonal variation above and below the peak are not as clear as for TMF. There is no clear winter maximum at 21 and 18 km, nor is there a clear summer maximum at 30 and 44 km. Instead, at 30 km there is a plateau-like structure with higher concentrations during the entire summer and a short period of lower values in December and January. At 21 km, only a weak maximum is observed during late winter/early spring. However, the natural variability is significantly higher in winter (peaking at Ϯ50%), emphasizing a residual influence of the northern midlatitude dynamics. At 18 km the variability is very high through all seasons. The high altitude and variability of the tropical tropopause height greatly influences total ozone and the ozone content of the lower stratosphere and is probably the cause of this observed high variability. Also, despite the low altitude of 18 km, Figure 5a exhibits relatively large error bars. This is due to the fact that unlike Figures 4a-4d and 5b-5d (and especially Figure 4a ), the results displayed here come from the analysis of the vibrational Raman channels, which have lower signal-tonoise ratios. These large error bars are not observed for the other altitudes displayed since the Rayleigh channels are then used at ϳ20 km and above. To insure that the high variability observed at 18 km is not caused by some instrumental limitations, the results from the Rayleigh channels below 20 km were compared to those from the Raman channels. The data corrupted by aerosols, in particular after the Pinatubo eruption, have been removed from the Rayleigh data set. This way there is little or no contamination of the Rayleigh profiles by Mie scattering. The high natural variability observed in the Raman profiles of Figure 5a was also observed in the Rayleigh profiles (not shown). Thus it is confirmed that the observed high variability at 18 km is not the result of instrumental errors. The filtered data plotted with thick shaded lines in Figures 4 and 5 were then contoured onto a two-dimensional (2-D) altitude/day-of-year grid. The 2-D contours of these filtered ozone deviations are shown in Plate 1 for the 1989 -1998 period at TMF. The color scale extends from Ϫ24% (violet) to ϩ24% (red), with a 4% contour interval. The white solid line near 22 km represents the averaged altitude of the ozone concentration peak. The seasonal variation of this altitude is well defined, with a maximum of 25 km in summer and a minimum of 22 km in winter. The pronounced seasonal variation of ozone concentration (in percent) is also clearly observed. The magnitude of the annual cycle above the ozone peak is maximum near 30 km with a peak-to-peak value exceeding 40%. At that altitude the maximum ozone concentration occurs in August while the minimum occurs in January. Above 30 -35 km the annual cycle is not as clear despite a well-defined maximum in late August. Above 45 km the instrumental errors tend to hide the geophysical variability. Below the ozone concentration peak the relative magnitude of the annual cycle increases as we move downward. At 18 km (i.e., ϳ1 km above the tropopause in winter and ϳ2-3 km above the tropopause in summer) the peak-to-peak variation exceeds 45%, with the minimum occurring in September and the maximum occurring in March.
Plate 2 is similar to Plate 1 but for the 1993-1999 period at MLO. Again, the white solid line near 25 km represents the mean altitude of the ozone concentration peak. As noticed earlier in this paper, this altitude is almost the same throughout the entire year. Also, the seasonal variation of ozone concentration at MLO is not as pronounced as at TMF. Plate 2, nevertheless, highlights a residual annual cycle at 30 km and above similar to that observed at TMF and related to the seasonal variation of the radiative balance of the upper stratosphere (more sunlight in summer). The plateau-like structure observed at 30 km in Figure 5c is characterized here by a long summer season with ozone deviations between ϩ4 and ϩ8% (light green) surrounded by two short periods of transition from Ϫ12 to ϩ4% (from blue to light green) and from ϩ4 to Ϫ12% (from light green to blue). Plate 2 also shows a springtime maximum near 19 -20 km, revealing a possible residual contamination by the midlatitude planetary wave activity. No clear annual cycle is observed below 25 km. However, despite the strong variability at the bottom of the profiles (near the tropopause), persistent high ozone concentrations are observed during the summer months, and persistent low concentrations are observed in December and January, indicating the dominant role of the photochemical and radiative effects over the dynamics. The annual cycles observed at both the TMF and MLO sites are in agreement to within a few percent with previous climatologies such as those performed by Shiotani and Hasebe [1994] using the Stratospheric Aerosol and Gas Experiment II (SAGE II) data.
For each altitude separately and for both TMF and MLO sites a weighted, two-component four-parameter sinusoidal fit has been applied to the measurements, similar to those plotted in Figures 4 and 5 . The two constrained periods are 6 and 12 months. The results of the fits for TMF are plotted in Figure 6 . The results of the fits for MLO are given in Figure 7 . The annual component is very well identified throughout the ozone layer (Figure 7 (left) ). The annual phase is nearly constant (July then August above 35 km), except at 20 km, where it shifts to April. This shift is due to the residual early spring effect of the midlatitude intrusions already observed on the 2-D contours. As for TMF, there is a near-zero signature of the semiannual component. The semiannual amplitudes are weak, and the associated standard deviations are large.
Results: Derived Quantities
This section presents some results on quantities derived from the ozone concentration measurements presented in section 3. These quantities include the standard deviations from the monthly means, the integrated ozone columns, and the ozone mixing ratios.
To investigate the seasonal variation of ozone concentration variability, the standard deviation of the above profiles from the (composite) monthly means at each separate altitude has been calculated (in percent). The results are 2-D-contoured as a function of altitude and time of the year for TMF in Plate 3. Because of the increasing instrumental noise with height, the high variability observed above 45-47 km probably has little to do with natural variability. We will therefore not discuss any results above 45 km. Several distinctive regions can be observed. As was already observed in Figure 4 below 22 km, the maximum variability occurs in late winter/early spring, with some standard deviations exceeding 30%. The variability is higher over a longer period (a half year) below 20 km, while it seems to be more concentrated in early spring between 20 and 23 km. Above the ozone concentration peak, two periods of higher variability are observed around 30 km altitude. These are the consequence of the seasonal transition from a winter to summer regime (spring maximum) and from a summer to winter regime (fall maximum). Also, the ozone variability appears to be higher in winter than in summer between 40 and 45 km altitude.
Plate 4 is similar to Plate 3 but for MLO. Again, very characteristic regions can be identified. Below the ozone peak the standard deviations from the monthly means reach 30 -40% as they approach the tropical tropopause. The proximity of an upper and more variable winter tropopause [i.e., Bojkov and Fioletov, 1997] causes this variability to be higher in winter than in summer. Because of the close relationship between tropopause variability and lower stratospheric ozone variability [e.g., Bodeker et al., 1998] , it is not possible to identify any signature other than the annual cycle. A deeper study of the relationship between tropopause height and lower stratospheric ozone would allow each component to be better isolated, but no tropopause information was available at the time this manuscript was written. The most remarkable feature observed above the ozone concentration peak is an apparent "double layer" of low variability surrounding a distinct maximum occurring in December-January near 30 km. The lower layer is located at the very same altitude as that of the ozone peak, and the upper layer is located between 35 and 40 km altitude.
Several tests have been performed to insure that this altitude dependency was not a consequence of the altitude-dependent data filtering nor due to the combined use of the Raman, Rayleigh-low, and Rayleigh-high channels. It appeared that even the use of the single Rayleigh-high channel led to the same results, which proves that vertical filtering and channel combination did not artificially cause this multilayer structure. This feature remains therefore unexplained at this time. Above 40 km a semiannual cycle with two maxima in winter and summer is observed, but the increasing instrumental noise reduces our confidence in this conclusion.
The ozone concentrations between the top of the profiles (50 -55 km) and an altitude of 20 km are systematically integrated in the analysis process and converted to Dobson units (DU). The seasonal variation of these ozone columns for the period 1989 -1998 at TMF is presented in Figure 8 . As for Figures 4 and 5 , the results are presented in the form of a composite year. A well-defined annual cycle is observed with a maximum of ϳ220 DU in summer and a minimum of 185 DU in winter. Although the ozone column does not include the lowest levels (15-20 km), the large winter variability is associated with the natural variability already observed in the vertical structure in the lower stratosphere. However, the annual cycle showing a maximum in summer is typical of the total ozone seasonal variations [Bowman and Krueger, 1985] , suggesting that not too much information is lost by not including the lowermost stratospheric levels. Figure 9 is similar to Figure 8 but for the 1993-1999 period at MLO. Again, a clear annual variation is observed. This time, the summer maximum of 215 DU is observed during at least 5-6 months, from early April to early September, i.e., ϳ1 month longer than is observed at TMF. Then the ozone column drops at a near-constant rate of 8 DU per month, down to 180 DU in mid-January. It immediately increases again at a faster rate of 12 DU per month between mid-January and mid-April. These quick variations are associated with the maximum in the ozone concentration variability observed at 30 km in December/January in Plate 4.
For a convenient comparison with model results and other observations the ozone number densities measured by the two lidar systems have been converted into ozone mixing ratios. Since our measured densities are not absolute, and in order to insure hydrostaticity, the Mass Spectrometer Incoherent Scatter (MSIS)-90 [Hedin, 1991] empirically modeled air densities and temperatures [Hedin, 1991] have been used together to calculate the ozone mixing ratio as a function of pressure. Plate 5 and Plate 6 show the seasonal variations of the derived ozone mixing ratios for the periods 1989 at TMF and 1993 -1999 at MLO, respectively. Since the densities and temperatures (i.e., pressures) used do not come from actual simultaneous measurements, a slight vertical distortion of the contours is expected, especially during the winter months. This distortion can lead to some 10 -15% differences in the regions of sharp vertical gradients, like in the late spring and summer lower stratosphere. The ozone mixing ratios at TMF located near 5 hPa in winter peak at ϳ6.5 ppmv, which is consistent with previous climatologies [e.g., Fortuin and Kelder, 1998 ]. In summer some differences, peaking at Ϯ0.3 ppmv depending on the altitude, are observed for both sites, but these differences remain in the range of error caused by the use of an empirical model instead of simultaneous pressure and temperature measurements.
Conclusions
A 10-year and 6-year stratospheric ozone climatology obtained by the JPL DIAL instruments located at Table Moun [Parrish et al., 1998 ]. For MLO it includes ozone values typical of a time of low solar activity since the measurement period is approximately centered on the 1996 11-year solar cycle minimum.
The observed seasonal and vertical structure of the ozone concentration at TMF is consistent with that typical of midlatitude to subtropical latitudes [e.g., Fortuin and Kelder, 1998] . A clear annual cycle in opposing phases below and above the ozone concentration peak (ϳ23 km) has been observed. The observed winter maximum below the ozone peak is associated with a maximum day-to-day variability, typical of a dynamically driven lower stratosphere. Ozone-rich air masses coming from the winter high latitudes frequently reach the latitude of TMF. Many polar air intrusions (A. Hauchecorne, personal communication, 1999) have been identified ("laminae"), especially at the end of the winter, accounting for a large fraction of the high ozone concentrations observed in this climatology below 21 km. The maximum ozone concentration observed in summer above the ozone peak emphasizes the more dominant role of photochemical and radiative effects in the upper stratosphere.
The seasonal and vertical structure of ozone has been investigated in a similar manner at MLO. Unlike TMF, the annual cycle does not show any opposing phases below and above the ozone peak. Instead, the ozone concentration tends to be higher during the summer months and lower during the winter months throughout the entire ozone layer. Only a weak signature of the extratropical latitudes is observed near 19 -20 km, with a secondary ozone maximum in late March/early April. As emphasized above, the 1993-1999 measurement period at MLO is nearly centered on the 1996 11-year solar cycle minimum. Therefore the upper stratospheric ozone values are expected to be slightly lower (ϳ2-3%) than those obtained over a full solar cycle [Chandra and McPeters, 1994] .
The current climatology will be complemented by ongoing detailed investigations of the day-to-day variability involving ozone laminae (TMF), the tropopause variability (MLO and TMF), the diurnal variations, the interannual variability (quasi-biennial oscillation, El Nino and the Southern Oscillation, solar cycle, etc.), and the long-term trends of ozone at both sites. The results from these investigations, combined with the present climatology, will eventually provide a comprehensive overview of the stratospheric ozone vertical distribution above these two sites typical of subtropical and tropical latitudes. Plate 5. Ozone mixing ratio (in ppmv) derived using the ozone number density data contoured in Plate 1 (TMF 1989 (TMF -1998 and the MSISE-90 empirical stratospheric density and temperature fields (see text). The contour interval is 0.5 ppmv.
Plate 6. Same as Plate 5 but for the 1993-1999 period at MLO.
